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ftffl 2002-1 1 7771 



1 

fctt«flj©*K*. '>&< th^^-^ty^^ty-i 

> > £ S^tJ««)iTt6«S ttfc £ £ * 

s*«»*snfcjB i ©a«£. «**Ji-e«ton&»3 

•KftffMBSB l «ff tttX-r**iRlt:»j«snfcJB 2 © 

a*t**»«siB**>ur»iftEjiatifciii*«s!r7 

£ -Y^ > K«* > £ £ £ & IC>& < £ ^Ajfz 
MfrZfrZZ £*&&£•? ZZf? X-?? <{ Z.ZfU'Crt* 
)V. 

afcnfcm 3 «M^fttri2m i m.mtm.^t^mzmm 
snfcjB2oafi«i*j«c*^M*^T»iRiiBii$n& 

[»#9l4] ««ijW'-rir : E>l*fc$'-f 
>K^*-^>©-^SfcttW^F{c, U > (P) g;fc« 

^* (n) ^fc«^D> (b) ts.a^mmwkmmt 
z * k - tr > ^ u 2 ~ 4 iz tarn© 

> KR^fcttwaa^-f^ K^©»tt^fwt»m-r 

s^ir^H^ffift^WfCcfcoTT^l^rXtt*- 
# > fcSBR S IS i ft Wf* st*^ 2 ~ 5 f&rn^ (c 
tern© X? Xvf -r x :/ u-r A*;p©©jg#j4; . 

*-*>i*Mt«IIiS#t5ll*S 2 ~ 5 fsftl 



2 

K&^ftftmsitfcjgiKKiiflrffiSfi i ©s«ftsbe#« 

[§H#3U0] «««©#J«fci5tr>T. ^-f^^>K 
IK^fctt^-r-V ; E>FS^ft^f Slg^ y-fiTE 

fc£§fjJtB 6 7 EtC^^XTf-c X Xw n% 

;u©Mig^s. 

[§»#« 11] y-f KS^WT^ffiS** 1 ym 

[»#« 1 2 ] »SI«TSfenfc^ 1 «ffi*S«fc^2 

fcEttesx^Xv^xXu^A-^Hcij^T, Hffte 

•f -V^E > H Stf- ft«t* b 1t±. \Z X< > H -# > 
SI ft C V D & \z <£ 0 J^jgE b it m £ ts z> z £ ft # S6; £ 

imxm i 3 ] siitibnti i 2 

*ffi#SWc¥fTK:»J*$ftfciBl©*«£. #3fc#:Ji 

fiJcSnfcH 2 ©*«t*«**^|BI*»EA/T»|RlE«Sn 
fcMtSSX^X^^XXl^A^MC&^T, Bute 

^*>F*fc^*«tf bfc±fc»fcvy*->2AJl£» 

*u ft5sey-r-v ; E>K!e^©^s^ra{c^aibfc«® 

30 i-rsy^xv^xxv-r/wk 

1 4 ] m&m 2~i3 ©<6rti*^ci3«c©^7 

XYf-f77W/Wl/i. BfrSB7 , 7X*V^^X7'l/-f 
l2m2«S(cSi^$nfc«*SffiiKftlHlB&£, ^H*ft 

*««»®»©*n-eft*w»"r*fc»©ffl»»£*« 

x?>^£ft#Si:£-r«>B««*^g 0 . 

[%B^©l¥iffl7itKH^] 
40 [0 0 0 1 ] 

t- 1/ vmnwmi&mizm i^y^xvf^ a-^ 
;us^tiftffl \,*?twm3t7fi&mzmTz hwc&z. 

[0 0 0 2] 

[«e*©aw] (J6*©ACiBift«s!7 p ?xv7 s -f xxv 

-f^*;U©B*BWffiHSH4(c*-r. @5liH4©B- 
[0 0 0 3] ^©ACffliittST^Xvf-e X^H 

50 tc, tt«aw2*»5AyTf^5x8i©aas*«3*«tac* 
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3 

«3±Ktt, t5§«&B5££tf«!I«6Tgfc>nfc*tft 
J*r#tt©£*«« 7 8 

CO 0 0 4] WHS«4±(Ctt, jt*«*7*J:l«l«f 

««8 i«srr**iflc*«©5 f ->«i 9 38«at»icsp 
d^oiwiffiiH 2 s»j*-rafc6©fflftt«DHfi i o^x- 

TtJ*. ^^>tC> tfLn&ffl2\Z\*'\i)V& (He) , * 
(Ne) &&tf7)l^> (Ar) © 5 < £ t> 
-«<h^-ty> (Xe) £©S£#X#l*ASnTH 
•5. 

[0005] rro/U;n (i«BStS3ffl^eia^* 

[0 0 0 6] 

b«t it-raws] ^xvf^xyn 

[0 0 0 7] CtXSTCDACHT^XVT^ XXW tt 
ttlctt-t©«*H*««Ltt«£fflfcffi-f slices 

$nfc««ji©2^m^S[m#ttTfem#tt, 8tHM#i 

tttZfe®tlfcWibTK{bV^->^A (MgO) K 
[0 0 0 8] b^b. MgOIiOfeftS^lfill^ 

wtt^naTOtbTX-r^^K^&o. y-r-v^^- 
H ft fiMM tc ffl ^ X 5 Xtt-V x X k -f n * n 

¥8-3 3 9 7 6 7 KMScSnTi^S. 
[0 0 0 9] ^n«±^^-r-\' : E> F^Ottttfl 

ft^c^ttftfijfflbJ;^ tbtfccor, ftttm^fp* 
t « x< + ^ > h ©s«^ (c as s n fctf tt s t * 
aainii:»iasft4i*tt***t4. LfcA^t. m 8 

-V ; E>K»a»X^y^ttt"b«nfc«rttftfif6^*>-&T 

[ooio] b^b^e>. Aci^xvf-fx^i/ 
MffiftfijfflUfc/^'j-jajftrajiiwcifcmftiejis 



4 

> FftfflirifcfiiiiiBTttBiBanfcm^a^tKms 
n*©T. jgw £ cs«?^©j^5Sb<as?w^«ft*J 

^;u©^»«^oi^$fc«^»f^««^#ic* 

[ooii] y-r-v ; t>F(cjfi^ii#ttft*-rt)© 

tbT7 ; EJl'77XtR*-#> (Di amond-1 i 
ke-carbon, DLC) #*-2>o CiTDLCt 
10 «X^WlC«y-f ■f ; E>F«ififtbT^^^#S*fd:* 

-#>M^©^©^*t)-e*-g)^, mm&j\zti-^> 

©S P 3^^*-#>If«*^COrtS;S 
-To DLCISft««llCfflV^c7 P 5'X-7^^XXl^-f/'? 

1 1 -5 4 0 4 8 bfr 

<^lCtt^#lC#<©XR|JP&ft^»«{C^b^ 
V^ltOfllV) £ £ < ©SW h ? y X£ tiZftsb? 
■i K© 2 ^«^ftm#t4(Clt^TD L CH§© 2 ife 

20 [o o l 23 cntt^^^KiDLCBtOifeSESlfl 

^si&si (« j p«ft!ia»b**bfc2*« j f-ftig«a 

2^« : F©A5[mS^^3> h^X hft»*36«, s 

h ^#*t#e,n-s©tr»b, d l c m\-zy 

-f X ; &> K tCj£^#fif tCBf ^fl&tfr* £ 6 fcgSK 
30 [0013] 

[»»ft»ft-r*fca&©*»] MBiWHfttfft-rsfc 
tonfcJBi«S*«ttKSB2««*»S^fcspfTfc:»J«sn 

i «atiasrr**iQtc»j«$n&« 2 

£Mft^T#ftEM£nfcffi;&a3JX^Xv5V xx 
h*tt* > £ ft t >b \z'pu < t hS/vZmft Zfczz. 
40 [0014] ^coifKffl^Xvf-f xXW a^.;ut? 

«f «kff*« nJDB £ ^ D ## 1 5fe€tt«»«*T # 3 X 5- Xv 

[0015] *^®X7Xvf^xXK;^ 
-5 1 1 1> fcaw^enw*^** "i« t * 0 . ##tc3fe3t 

SWtf5^7XYf-f^Xl'^/^MW<cI 
50 Sft^S£-a-ffi3X hTl^ST^?). 
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[0 0 16] 

[«m©hjs©»!B] jut, *mxD-mM<owmzz> 

C0017] (USSO^SS 1 ) *5BMflD-HJfi©»»© 

m«gig£0 1 ic^-r. 

[o o 1 8] m&&&3*mmtz>\zibitQ. ^7x1 

*±KflMB8l««ii«fctffWB*2*«iLT, Cr» 
■t*^/t5»^iJ>^ttCJ:oT«ilU *©±fcCu» 
RS^y^'J ^yftlCfcoTriHBU £ 5>tC-£-©±lc 
C r »« * ^ / ^ y ^ U > ^ ffi K: J: -a Tjfltit U fc« fc U J? 

1/^ M6S*lfc«CC r/Cu/C rt 
[0 0 19] SI«i*S5 i:UTfiB6^C«)^7^« 

* l & ®© * « l- &mm tzm^mmm & # 

%LmWi9BM*ftr>1t. t<D&(Dftmmzlt 1 U y h;ME> 
fcMcfCO. 2g©^irqE>H8^*$HK3ttfc** 

(IU7 h;i/*75:D*5l x l OUfl©^-*^^^ 
^**1T^4) £ffl(^> 3 0 0WcDj8^ifcM3£ 1 0 

-fir^FIt^ 1 2 3i«J%-C4i-*bT*0» 1X109 
fi/cm2g&©®a?T#fl3LTl^;fc„ fit, dCD^" 
^t ; E>Hefl 2$r«^-r§J;-5iC7 p ^XvCVD^ 
tDLCI13$ («1) O^TO-UmML 
fc. V^n«CVD!£H©*:£H*H 2 K*?-. & 
fc. £©DLCBtl 3&£tt8i«#:j|£$tt£#t93j0i r , 
KttTl 2*«««#:Ji5aiiffcOo^Ot 

[0 0 2 0] 

[ISI] 





CH 4 




10Pa 




-600V 




400W 




200°C 



20 



30 



6 

[0021] **«s©»!BTffl^fc^-rirt>H«[^ i 
2 0¥l§tt«ttaiiB©sp»tt, §fm#B±©#;fr*£fr 
£ 1 itmigJXTWtt < . ^(C 0 . 1 ummmtfW- 

■y=e> 1 2 *mni*m 5 ©±t»is-r*^»t u 

Tttffig2©j@WifcMJl{c|gSftst>©Tttft<, RMI© 

^feif£-efc±^. thizmn&m 5 ±©s^ irt>H 
fit, #ttc*»&#&Tfi3*hT*£itfli&:n8s-e* 

5<h£:fcSC, CVDffiT©y'T-Vt>K^B#©S«ia 
g±# (8 0 0t;*Sg) ©HH£0»t?#5*#&5Wj6 

t?*«?-.6&b#» 0 , y-r ^> 

HJi*fctt^-f-\' ; E>H)iiDLCIIS©*T"b»IWi* 
[0 0 2 2] ^(CWa©feS(C. Stt«Df-^ii9 t 

m&i o&mmytfri i*gMiL&«iBS«4£±e 
mm&msz, x^xyvyh&m^TmmvtcmzM 

&m%L1&.n.U7> t LTX e * 5 e - X e 

[0 0 2 3] 3UM&*Kt3HT, OS 2) fZiEf. Jttt 
#ffc£LT&ttf*:Jl©±fi:MgOI&©*£0. 5/imI 

^^©•EMTfc&foUfc. 

[0 0 2 4] 
[S2] 





A 


B 


C 


P 




0 


0.1 


0.5 


1.0 




1.5 


1.4 


1.6 


1.2 




20 


1.8 


1.5 


1.2 




+30 


+6 


-5 


-5 



[0 0 2 5] £0)IS*j&>S, t^T<A/\°*;i/fc£^Tfi£ 

fee ua>L&at&, DLCinsiittic^t^ 
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ffi tr)«EEAt£4E«E ^t^lTHI.. * ft WIB SB b ft 
[0 0 2 6] LfrLtt#S, DLCKl 3T^-fA' ; e> 

g WctMS^fl^ «5Jf£ ttt ofeCtt, 

[0 0 2 7] U^b^C^e. DLCll 3 ©8HJStf>if flP 

LCBUl 3<0ltf«3tt«T©Sa**«##fcfiV>z:£, * 
&^-f-V ; E>K©*^*HiWtt©*^*«JDLCIRl 3 

[0 0 2 8] Ifc^oT, £t±©«*J:0¥^«ft€l3&* 
0. 3 MmC0^<-t ; E>H&^ 1 2SfflV»fct#K«, 
DLCIU^O. 5m m|«(DNW. "1*1 

SjStt«IJ$T*^fc. 
[0 0 2 9] fcfc'l, CODLC113©lftt^t 

«^ir : e>Htt?i 2(Dtm\zmmts.Wkmz.\*1rz>& 

[0 0 3 0] £tt, ^Ttt, 7>K 

»riET*»J> (P) (N) ^, p ffl©**B4&lMfc 

s#j*-r*#a> (b> ^H-7'Lfey^-v ; &>h*e^ 

[0 0 3 1 ] *^JS©H8»lK::feV>Ttt, DLC 

7^C> (PH4) . v*7> (B2H6) . (N2) tt 

ifro^Mtl^X^A-r-SCiTDLCSil 3tCh'-t° 
>^ff^CtT 1 nSK-/t>KT»5U> (P) * 
2* (N) «* ; F«|&Sit*0, pfflF-/t>HT** 
#o> (B) tty-f-^> Hfitf 1 2{Cj£»L.y'T-V^ 

scit, tt)(e$e>{r«^m<Mftt*^±L. sett* 

««EEfl;, Mf*ft<b. iSS?i*{b^oj«gtt^7XvT-Vx 

[0 0 3 2] **JSW^ffiltCt3^T«. ACi 



8 

>h*fe^l 2<!:DLCI»1 3CD*^»MJISffl^fc*««p 
l:ACSCi^fc©tltt<DCS, JfctiAC 

iS*8t t L/TflJ ^4 C iTfi«Eft, nn 

[0033] ^m(DBmnza»^>^^^^y 

h'&^l 2<!;DLC!g|l 3(0^«ill». &«*T{C*5 
«0 »tSBS*©«fl|JitUTfflV»T"b, DLCll 3T^ 

^jpusij^nic< <> DLCI13. y-r-v^Fis 
^1 2»4^ic»x^y^tt»c«nTt»*fc»w^ttfct> 

€T*ift«fl"©l8f«««IJi«r*iST#*. 
[0 0 3 4] Sfc, **K©»l8lfc:i5l>Ttt. 

[0 0 3 5] («Ko«K2) *ato»«2(:*HT 

mm**?. 

[0 0 3 6] **«g©PIBTtt¥l^ttS*U (tmgg» 

30 ^tzmm (i 'j h;u*fco»i x 1 oi3ficDy^^^ 
jE&mm^mfflLmT'mmi-fctzzy^ 

■V^FISH'l 2*U5— fcSM&L-CfeO. 1X10«1 
A^*fCJ:-DTMgOBil 4^^0. 7 Mm^Mfe^-f 

t ; £>Hfiif i2 0±t;Itu gB#«Hctt^^*r> 
FStf- 1 2 a«*ffiLTV>*a<fflBB«#H 5 tt5S£(C« 

40 (a) fcjftT. 1 £P9«©#ffi*« 

5 X-&tlN e - X e *S"&#X£ltAUfc. 
[0 0 3 7] L75*Ltt7&<£> ecD*^«/^^;PT(4^-f 

3ts&*safiET*4*«, a«jtttt«fflf»fp*»HJi-caiR 
Wtt-fe;n6tt«js-a-«fc»©ft*B«in#«KJtu^. 

[0 0 3 8] tZX% *HJS©»JB2»r*^iTtt, 5fcJ£ 
50 di^wfffittT ; &^7TXtt*-^»i 1 5l:*R3t 
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4ii*t>n5. y-i^^yvtiLTi 2mffi&T ; £)iy 

~ 1 0kHz©fl»»T2~l 0^K©raEP*PL&«$ 

> Kfe^F 1 2 -£-©±{C#(,>T^ 
«M g OBttt!*<rvtt*K:«fc 0 «acx^ * < ft 
D^-*** > Ktt^ 1 2 jMtt«£IHK»tiiLfctt»£fc 
oftftwo^tt > FtiFF i 2 ©*ffi*«3»*Wk:7 
; e;i/7r^ft^-a--g)Ci<h^-e#-2). 2sov 

©«£E*3 0-kHz©««»T?8«PIHIft*a*&«©y 

2 0!>KB®aiia«?atttt9Ji(c j: -a Tmrnx-ztz. 
tuniz «fc T^-r -v^ > k*bs 7t^7 7 -# 

>li 5(c^H£-e-fc«©#E;g:0£0 3 (b) tc^-r. 

[0 0 3 9] iit. ^(D^ttyh-fif 1 2«HSH 
[0 0 4 0] £©/1*;MPSJ#£*Tfe§IL;fc/1*;i/Tte 

ff««f:Mgo©**ffltJfct)©tcjt^. mm. K3ts& 

lgT4 0%©±#, HJtmjETl 0 V(D(Ei)$75t!iST£ 

So 

[0 0 4 1] ^H10§$2 KiStVTte, 7>F 

mmt^)> (p) *>&m (n> pio^MWfi 

&Mm?Z#u> (B) SH-^l/fc^t ; E>Htt ; F 

;u777vtt*-#»i i 5tt>^*fi«*«K-tr>y*n 

[0 0 4 2] *SffllO»|2l:*V»Ta. ACS 

>h*fir?l 2 tMgOBil 4 iT^TXtt^-^y 

[0 0 4 3] #!£*©»* 2 K*5lr»Ttt, ^-f-V 

J15£»«£ffltc®ffl£tt^,fc5{c$£(CMgOllil 1 
4*»j«Ufc*J. ^i' ; E>h'e^l 2£l*TBttJI£ 

ti'HtH 1 1 2SBS7t^777t)c*-^>ll 5lC 
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[0 0 4 4] 2 C*tt5Mg OKI 

4t^-fir ; E>Ffei^l 2<t7 ; E;U77X«*-#>B 

i 5©i^«iin tkmmz&nzmmn&mmti, 

<. DLCI13, ^^^FfcH^l 2«#£IfX/1 
[0 0 4 5] &fc, *HJS©^l§2tCi3^TH, 7"5X 

7 tautms 8 iz&mzntz^mmmmmte 
t, &wm*myi-tz>tcisb<Dy"-5'nm9iz&m-2ntz 

[0 0 4 6] 

20 [fB9i©8**] K±©J;5(c, ^fSWtcflisy^Xv^ 

*«fc^»2*«*J2ir>K:spfffc:»j«anfc»i ©»« 

> i: h \Z>Ptz. < t hSfutzmfr <ots.Z> Z\ <h £ 
t47'7X7f^X7"H/t*JH: < t-3T. 

30 5X7f-f xT'H/UMSsa-esa. ^/trapse, 

[0 0 4 7] a^tC*^BJ|c^^7 P 7XVx-l'X-7 0 K 

[0iS©ffi#^i5eBj] 

[0 i ] *%w<nfkl&<nwm iopdp ©^ii^^sw 

[0 2] *^w©n»s©psii-effl^fcy7XvcvD 
sg©«^m 

[0 3] *%w<D$iM<nMm2<D&mmMmm 

(a) y-r ■\ t: e> vmrnzTtjiy 7 7>it-?z&,M&* 
Tm 

(b) ^ir^> H«ffi£7^;i/X7XteL£&£*T 
ID 

[04] fif*©PDP©gg|5«ja^*Lfc8)fffi0 
[0 5] 04©B-B»rH0 

50 ffi^vmwi 



(7) 



2 0 0 2 — 1 1 7771 



11 



1 A°^;i/ 

2 tt«$M 

3 ^BS*£ 

4 WHSffi 

5 mmwm 

6 ftfflf 
8 
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* 9 r-^fl 
1 0 US 
1 1 SibfcttJf 

12 ^•V^Ffitf- 

13 DLC8SI 

14 MgOi 

15 7 ; £il-7rX«*-#>i 




3 
5 

S 
1 1 





12 15 14 
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